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Abstract 

This eighth Compendium continues the 
previous work of Nichols, et al, on single 
event effects (SEE) first published in 1985. 
Because the Compendium has grown so 
voluminous, this update only presents data 
not published in previous compendia. 

/. Introduction 

SEE test programs have continued for 
several years at the Jet Propulsion 
Laboratory (JPL), Aerospace Corporation, 
(ARSP) Goddard Space Flight Center 
(GSFC), and the European and French 
Space Agencies (ESA and CNES) to assess 
device susceptibility to heavy ion and/or 
proton environments. More recently, 
organizations such as Space Electronics, Inc 
(SEI), Matra-Marconi Space (MMS) and 
Saab have been making significant 
contributions in this research area. Seven 
compendia have been published since 1985 
in the IEEE Transactions on Nuclear 
Science [1, 2, 3, 4] and the Radiation Effects 
Data Workshop Records [5, 6, 7], 

II. Testing Approaches 

The testing approaches used by all these 
organizations, while similar, are not identi- 
cal. Additionally, all these techniques are 
constantly evolving and moving more and 
more to computer-control. In general, the 
testing procedures follow those outlined in 
the ASTM Fl.l 1 or JEDEC 13.4 documents 
[10, 1 1] on single event testing. 

III. Data Organization and Scope 

This paper summarizes single event upset 
(SEU) and latchup (SEL) data from 1996 to 
1998 from numerous sources. Some addi- 
tional data from earlier years has come to 


light and is also included. Single event gate 
rupture (SEGR) or burnout (SEB) of power 
transistors is not included, but has previ- 
ously been presented in the Radiation 
Effects Data Workshop Records [12, 13, 
14]- There is also a limited set of published 
SEE data using neutrons [15, 16], but 
because of the paucity of data, this is not 
included here. 

The data reported in the tables is substan- 
tially abbreviated, generally including only 
thresholds and saturation cross sections, and 
ignores any statistical features, i.e., the data 
has been excerpted directly from the 
referenced reports. Because of different 
definitions of what constitutes threshold, the 
user would be advised to review the original 
reference. Although we have endeavored to 
provide the user with data source references, 
because of processing changes it is always 
advisable to consider a test on the flight lot 
to be used, particularly if the Compendium 
shows that a device may be marginal for a 
given mission. 

Previous Compendia versions presented a 
mixture of heavy ion data, with a few entries 
on proton testing. Because of the significant 
amount of work performed in the past few 
years with proton accelerators, this data has 
been separated out into separate tables. 
Table 1 shows data from heavy ion testing 
while Tables 2 and 3 show proton data. The 
Compendium layout from previous years 
has also been somewhat modified to make it 
easier to use. In addition to dividing heavy 
ion and proton data into separate tables, 
other significant changes were removal of 
latchup information from the remarks and 
placing it into separate columns, thus 
providing more comprehensive data sets. 
These changes allow the user to quickly 
scan a row and, where it exists, get both 
upset and latchup phenomena data. 


The research described in this paper was carried out by the Jet Propulsion Laboratory. California Institute 
ot technology, under a contract with the National Aeronauties and Space Administration. 
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TABLE 1 

Heavy Ion SEE Testing - 1996 to 1998 



DPK3V2CV Co«ui Tnuuccivc/ Inierface B,p ° 1 "' *° W P° WCf J 1 "*™ 


















































TABLE 1 

Heavy Ion SEE Testing - 1996 to 1998 



* * 1 



m a — iuum 



















































TABLE 1 

Heavy Ion SEE Testing - 1996 to 1998 




















































TABLE 1 

Heavy Ion SEE Testing - 1996 to 1998 

















































































































TABLE 1 

Heavy Ion SEE Testing - 1996 to 1998 



Page 9 




































TABLE 1 

Heavy ton SEE Testing - 1996 to 1998 
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TABLE 2 

Proton SEE/Translent Compendium 
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TABLE 2 

Proton SEE/Transient Compendium 
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Table 3 

Proton Displacement Damage 















